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Claims 



A structure which comprises a biological membrane 
adhered wVth a high resistance seal to a porous or 
perforated\ substrate for use in a high throughput 
screen whereVn the biological membrane comprises an ion 
channel or transporter. 



10 



2. A structure according to claim 1 wherein the biological 
membrane comprises a ^co^ layer of cells which 



is capable of adhering to a substrate with a high 
resistance seal ^herein each cell forms a tight 
junction with adjacent cells and expresses an ion 
channel or transporter which is localised in the cell 
membrane . 



15 



A structure according to cl-^j^J^or 2 which comprises 
cells having an ion channel or transporter which 
naturally resides in the Cell membrane thereof-'or, it 
can be inserted by trans feAtion with cDNA and/or cRNA 
encoding the ion channel or transporter. 



20 



A structure according to any \ preceding^ciaim which 
comprises\a plurality of ions chVnneis or transporters 
which are \predominantly preselected ion channels or 
transporters of interest. 
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5.. A \structure according to any preceding claim which 
comprises genetically engineered cells "whTclTli3>e been 
engineered to predominantly express an ion channel or 
transporter . 



6. A structures according to any preceding claim which 
comprises vcaltage gated ion channels. 



10 



A structure according to any one of c.l .a ljus^2^to 5 
wherein the celus are selected from the group which 
comprises HEK-293V cells , genetically modified Chinese 
hamster ovary (CHO)\ cells , primary neuronal tissue such 
as hippocampus, dorsal root ganglia, superior cervical 
ganglia etc.; skeletal muscle; smooth muscle; cardiac 
muscle; immune cells; epithelia; endothelia. 



15 



A structure according to\ any preceding claim which 
comprises an ion channel having rapid activ^&4^p n anc * 
inactivation kinetics . 



20 



A structure according to any pVece3l^g^claim having an 
ion channel which shows specifiddty for an ion^selected 
from the group which comprise^ sodium, potassium, 
calcium, chloride . 



10. A structure according to any one W ci^ims 2 to 9 
wherein the contiguous layer of celus is capable of 
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ihering with a high resistance seal to a substrate 
selected from the group which comprises glass, 
plastics, rubber, polytetraf lurotethyiene ( PTFE) , 
PTFE/g^/ass fabric and polyethylene terephthalate 
(PETP) 

11. A. structure according to any precedijagL claim which 
comprises a pseudo-epithelium wherein one fac^of a 
contiguous Uayer of cells is permeabilized thereby 
providing acqess to the interior of the cells. 



12, 



A structure according 



pseudo-epitheliumX where 



layer of cells ia permeabj 



and nystatin; or detergent 
which comprises digitOJiin 
disruption using a high Vol' 




which comprises a 
>f the contiguous 
by an antibiotic 

selected from the g^oup which comprises amphotericin 

cted from the group 
saponin; or physical 
ield; or by enzymatic 
membrane using ' an 



digestion of a part 



appropriate enzyme . 



20 



13. A structure according to any\ precedirrg-^laim wherein 
the substrate is perforated. 



14. A structure according to any preceding claim which 
comprises a perforated coverslip. 
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15. Alstructure according to any preced^sa^^^ wherein 
the substrate \ias pores of diameters between 0 . 5A£m and 
lOJm. 



16. A structure according to claim 15 wherein the pores are 
of diameter between l/.<m and 7/.<m. 



17 



18. 



A structure according to ^i^im^l5 or 16 wherein the 
pores are of diameter 1-2/^m. 



CCD 



A structure a 
comprdses a cove 



rding to any precedi&^w claim which 
-slip having a grid of pores. 



io 19. A structure accokding to any preceding claim which 

comprises a perforated substrate which is manufactured 
of a material selected from the group which comprises 
glass, p(lastics,l rubber, polytetraf lurotethylene 
(PTFE) , \PTFE/glass fabric and polyethylene 
15 terephthalate (PETp\ 



20. 



21 



A bi 



acco. 



ological\ membrane for use in the structure 
g to any precedingciaim. 




srrate for iise in the structure according to any 
c claims 1 td 19 



WO 99/66329 



PCT/GB99/01871 



- 44 - 

22. A high throughput screen for detecting and assaying 
compounds with activity on voltage gated ions channels 
whicn\ comprises a structure according to any one of 
claims 1 to 19, a biological membrane according to any 
claim\\20 or a substrate according to claim 21. 



23. A high ^throughput screen according t^claim 22 which 
comprise 



10 



a plurality of chambers, each having a permeable 
peripheral! surface providing a substrate for the 
biological taiembrane; 



15 



a plurality! of wells each capable of receiving a 
chamber and a test compound in a physiological solution 
lological solution comprisi; 



or non-physiolog 
sulphoxide ; 



comprising dimethyl 



a plurality oflreference electrodes, having electrical 
contact with each well; 



a movable recording head carrying at least one 
recording electrode; 



20 



means for measuring electrical resistance or impedance 
between the recording and reference electrodes; wherein 
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rlectrical current (may pass between the recording and 
reference electrodes through the permeable peripheral 
surface of each /chamber only via ion channels or 
transporters in t/he biological membrane. 



24. A high throughput screen according to^ri<im 23 wherein 
the wells are provided by a multiwell plate. 



25. 



A high throughput screen according €o^c0^im 22 which 
jrises an a/rr 



compj 



tfcray of droplets on a porous substrate. 



10 



26. AsJiigh throughput screen according to any oner-Qf claims 



22 t>o 25 whjch comprises a recording head having a 
single N^ecording electrode capable of being moved to 
visit eacK\c-hamber sequentially. 



15 



27. A high throughputs^ screen according to anyone of claims 
22 to 25 which comprises a recording head haV^aa a 
plurality of recording^ electrodes arranged irTa line 



28. A high thr/oughput screen according to any one or^J- aims 
22 to 25/ which comprises a recording head having a 
plurality of recording electrodssv arranged in a matrix. 



29. A method of manufacturing the structure of any one of 
claims 1 to l\(fjhich comprises he ster>§ of selecting 



a substrate, 



Jrating it, introducing \ biological 
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memt>rane to thfe substrate and sealing each pore with 
biological membrane . 




30. A method accord 
steps of simult 
sealing the pore 



ng tT3^<^ai^^ which comprises the 
aneously perforating a substrate and 
s with biological membrane. 




A method of manufacturing a biological membrane 
according to claim 20 which comprises the steps of 

t^pO evaluating it for ability to 
layers of cells with tight junctions 
eligible numbers of voltage gated ion 
ing the cells on a substrate and 
ontiguous layer of cells is grown. 



selecting a cell 
form contiguous 
and for low to ne 
channels, cultur 
ensuring that a c 



A method accordi 
of permeabilizin* 
of cells thereby 
the cells. 




A method accordi 
permeabilizing on 
cells is carried 
surface with an 
which comprises amp 
selected from the 
saponin; or physi 



im 31 which includes the step 
one surface of the contiguous layer 
providing access to the interior of 



g tfo^cj^aim 32 wherein the step of 
surface of tn£ contiguous layer of 
out by the step of contacting the 
antibiotic selected from the group 
hotericin and nystatin; or detergent 
group which comprises digitonin and 
cal disruption using a high voltage 



# 
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20 



field; or by enzymatic digestion of a part of the cell 
membrane using an appropriate enzyme. 



34. A, method according 
comprises the steps 
cRnA encoding an i 
cell s\expres sing thje 



to any one o?^tri>a4 i iTis^3^1 to 33 which 
of transfecting cells with *cQNA or 
n channel of interest and cloning 
ion channel of interest. 



35. A method of manuf^ 
claim 21 which comp, 
^f^?S3H5lected foe 
at a coverslip to 



36. A method according 
steps of adjusting 
the pore with a laser. 



37. A method according 
source is control 
control of a compu 



38. A .method of manur 
claim 21 which con 
from 3ie group whi 
and physical pierci 



cturing a substrate according to 
s the steps of shining a laser 
a, power or time of exposure 
orate it. 

aim 35 which comprises the 
the prof ileT^taper or diameter of 




t t o—ciaim 35 or 36 wherein the laser 
led by an 5«tomated stage under 
er and inverted optics microscope. 



acturing a substrate according to 
prises a non-laser method selected 
h comprises photo-etching, casting 
ng of the substrate. 



i 
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9. NA method of screening for the detection or assay of 
compounds with activity on ion channels or transporters 
which comprises the steps of placing a biological 
membrane which expresses ion channels or transporters 
of interest in contact with test compound in 
physiological solution or non-physiological solution 
comprising\ dimethyl sulphoxide and measuring the 
resistance qr impedance of the biological membrane 
under the influence of test compound. 



10 



40. A method accord\ng to claim 39 wherein ion channel 
activity is monitored by trans-epithelial resistance 
measurements (TERM\ across an intact cell layer. 



15 



41. A method according^liQ^claim 39 which comprises the step 
of permeabilizing a ccMtigu^tsa cell layer to provide 
access to the interid^: of the cells permitting 
intracellular voltage and\ current measurements to be 
made . 



20 



42. 



A method according to claifcs^ wherein a contiguous 
cell layer is permeabilized by an\ibiotic selected from 
the group which comprises amphotericin and nystatin; 
or detergent selected from the groi\p which comprises 
digitonin and saponin; or physical disruption using 
high voltage field; or by enzymatic digestion of a part 
of the cell membrane using an appropriate enzyme 
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hereby permitting intracel lular voltage or current 
measurements to made. 

A method according to any one of (TSbajjns 39 to 42 which 
inclua^s the step of multiplexing up to 3$*- recording 
element^ to a data acquisition system utilizing 
multiple Voltage-clamp amplifiers . 



10 



44. A method according to any one of c]Fa±ras^39f to 43 which 
comprises the\ step of placing an array of ^droplets 
having ion channels or transporters of interest therein 
on a porous substrate and screening test compounds for 
activity on the id^X hannels or transporters, 



45. A method according t\ any one of cl53rms^39^to^ 43 which 
comprises the step c*£ placing biological membrane 
having ion channels or ^transporters of interest and 
15 test compounds in physiological solution, or non- 

physiological solution comprising dimethyl sulphoxide, 
in a plurality of chambers \ynd screening the test 
compounds for activity on t\ie ion channels or 
transporters . 

20 46. A method according to any of claircfe^^l,. 30 and 35 to 

38 wh^r^iy#T\subsequen t to pore formation, tTt^vsubs trate 
is pvti^^p^ to localised heat and/or to electrical 
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plasma IdArder to impart an appropriate raised level 
of' smoqmn^ss to the pore (s) . 




H 



